Indium tin oxide (ITO) films were deposited on acrylics by low temperature reactive magnetron sputtering. The effects of oxygen flow and film thickness on the internal stress and adhesion of ITO films on acrylics were evaluated.
fore used for investigating its possible correlation with inter nal stress in this study. The spacing of (111) planes in ITO films deposited at a bias voltage of -60V was determined by X-ray diffracto metry and plotted versus the oxygen flow rate as shown in Fig. 1 . The results indicated that the spacing of (111) planes was invariably greater than that in theory and it in creased with the oxygen flow rate. The increase in (111) spacing under the experimental conditions suggested the oc currence of relative compressive stress parallel to the film surface.5) In addition, the internal stress could increase with oxygen flow according to the trend shown in Fig . 1.5 
)
Huang et al. investigated the deposition of ITO films on acrylics at various oxygen flow and reported that peening effects could occur at high oxygen flow rate which resulted in a decrease in deposition rate ( Fig. 1 ).6) That the peening by atoms and ions during sputtering could cause internal stress in deposited films had been discussed by Kuwahara et al. and other researchers.7)-10) Their results indicated that the lower deposition rate at high oxygen flow brought about higher compressive stress. The relatively high compressive stress was attributed primarily to peening by atoms, ions and electrons during film growth.7)
Another possible reason for the increase in d-spacing with oxygen flow could be the decrease in vacancies. Results of quantitative electron spectroscopy for chemical analysis (ESCA) for ITO films under various oxygen flow rates have been discussed.6) It was found that the composition of oxy gen in ITO films increased, and the O/(In+Sn) ratio ex hibited a tendency of approaching the stoichiometric compo sition with the increase in oxygen flow.6) Perry investigated the microstructural changes in ion implanted titanium ni tride and reported that the local compressive stress sur rounding the vacancies could result in residual tensile stress in the atomic layer.11) As the oxygen flow rate increased , the oxygen vacancies decreased and the internal tensile stress also decreased which probably caused the increase in (111) spacing as shown in Fig. 1 . Figure 2 shows a typical optical micrograph of scratched channels for ITO-coated acrylics. Cracks coinciding with the ring cracks due to tensile stress near the edge of con tacts were observed as formerly reported.12) These cracks were possibly formed when the adhesion tester deformed the ITO coating and the underlying substrate , resulting in tensile bending moments within the coating as it was pushed down underneath the indenter.4) Critical scratching load of ITO films versus oxygen flow rate for samples deposited under a bias voltage of -60V , and with a thickness of 300nm is shown in Fig.  3 . As seen in Fig.  3 
